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This invention relates generally to synthetic procedures that include 
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the step of ring-opening metathesis of cyclic olefins and reaction with 
an acyclic diene co-reactant to produce regularly repeating 
A, B-alternating olefin polymers. The A, B-alternating polymers are 
produced by varying reaction conditions and/or reactant proportions and 
using only two types of olefin metathesis (ring-opening and cross) to 
provide regularly repeating ABAB . . . etc. polymers via ring-opening 
metathesis polymerization (ROMP) . More particularly, the invention 
pertains to synthesis of A, B-alternating olefin polymers via olefin 
metathesis reactions using a Group 8 transition metal complex as the 
metathesis catalyst. Polymers provided herein have utility in a variety 
of fields, including not only polymer chemistry per se, but also in the 
pharmaceutical, biomedical, and packaging industries where the structure 
and properties of polymers need to be tightly controlled. 
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AB This invention relates generally synthetic procedures that include the 
step of ring-opening metathesis of cyclic olefins and reaction with an 
acyclic diene co-reactant to produce olefin macrocycles by ring 
expansion, or alternatively. The ring expansion of the cyclic olefin is 
provided by three types of sequential olefin metathesis (ring-opening, 
cross, and ring-closing olefin metathesis) . More particularly, the 
invention pertains to synthesis of olefin macrocycles via olefin 
metathesis reactions using a Group 8 transition metal complex as the 
metathesis catalyst. Macrocycles provided herein have a variety of uses 
in the pharmaceutical, biomedical, organic synthesis and chemical 
industries, such as the production of crown ethers that are useful as 
metal complexing species . 
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AB A method for the cross-metathesis of terminal olefins is disclosed. The 

method describes making disubstituted internal olefin products by 
contacting a first terminal olefin with another first terminal olefin to 
form a dimer and then contacting the dimer with a second terminal olefin 
in the presence of a catalyst having the formula ##STR1## 
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alkylsulf onyl , 
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Os or Ru, R and R.sup.l may be the same or different and 
n or a substitutent group selected from C . sub . 1-C . sub. 20 

C. sub. 20 alkenyl, C. sub. 2 -C . sub . 20alkynyl , aryl, 
0 carboxylate, C. sub. 1-C. sub. 20 alkoxy, C. sub.2-C. sub. 20 
sub. 2 -C. sub. 2 0 alkynyloxy, aryloxy, C. sub . 2 -C . sub . 20 
, C. sub. 1-C . sub . 20 alkylthio, C . sub . 1-C . sub . 20 

and C . sub. 1-C . sub. 20 alkylsulf inyl . X and X.sup.l may be 
fferent and may be any anionic ligand. L and L.sup.l may 
different and may be any neutral electron donor. 
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AB The present invention relates to metathesis syntheses for 

insect sex-attractant pheromones or their components, such as 
E-5-decenyl acetate, the major component of the Peach Twig Borer 
pheromone; (5R, 6S) -6-acetoxy-5-hexadecanolide, the mosquito oviposition 
attractant pheromone; E9, Zll-hexadecadienal , the pecan nut casebearer 
moth pheromone; 9-tetradecenyl formate, an analog of the Diamondback 
Moth (DBM) pheromone; 11-tetradecenyl acetate, the Omnivorous Leaf roller 
(OLR) pheromone; E-4 -tridecenyl acetate, the major component of the 
Tomato Pinworm (TPW) pheromone; E, E-8 , 10 -dodecadienol , the Codling Moth 
(CM) pheromone. The syntheses preferably employ a Class I-IV 
metathesis catalyst, entail few reaction steps, use generally 
commercially available starting materials, and have relatively short 
process times. These syntheses produce good yields without the need for 
expensive or sophisticated equipment. The invention also provides an 
inexpensive route for producing omega-haloalkenols by 
cross -metathesizing alpha-omega-diacetoxy alkenes and 
alpha-omega-dihalides to yield omega-haloalkenols, which are easily 
converted into omega -haloalkanols under traditional 
hydrogenation methods. 
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The 



method describes making disubstituted internal olefin products by- 
contacting a first terminal olefin with another first terminal olefin to 
form a dimer and then contacting the dimer with a second terminal olefin 
in the presence of a catalyst having the formula ##STR1## 

where M may be Os or Ru, R and R.sup.l may be the same or different and 
may be hydrogen or a substitutent group selected from C.sub.l -C. sub. 20 
alkyl, C.sub.2 -C. sub. 20 alkenyl , C . sub . 2 -C. sub. 2 0 alkynyl, aryl, 
C.sub.l -C. sub. 20 carboxylate, C.sub.l -C. sub. 20 alkoxy, C.sub.2 
-C. sub. 20 alkenyloxy, C.sub.2 -C. sub. 20 alkynyloxy, aryloxy, C.sub.2 
-C. sub. 20 alkoxycarbonyl , C.sub.l -C. sub. 20 alkylthio, C.sub.l -C. sub. 20 
alkylsulfonyl, and C.sub.l -C. sub. 2 0 alkylsulf inyl . X and X.sup.l may be 
the same or different and may be any anionic ligand. L and L.sup.l may 
be the same or different and may be any neutral electron donor. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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AB This invention relates generally to synthetic procedures that include the 
step of ring-opening metathesis of cyclic olefins and reaction with an 
acyclic diene co-reactant to produce olefin macrocycles by ring expansion, 
or alternatively, to produce regularly repeating A, B-alternating olefin 
polymers. The ring expansion of the cyclic olefin is provided by three 
types of sequential olefin metathesis (ring-opening, cross, and 
ring-closing olefin metathesis), and the A, B-alternating polymers are 
produced by simply varying the reaction conditions and/or reactant 
proportions and using only two types of olefin metathesis (ring-opening 
and cross) to provide regularly repeating ABAB. . .etc. polymers via 
ring-opening metathesis polymerization (ROMP) . More particularly, the 

invention 

pertains to synthesis of olefin macrocycles and A, B-alternating olefin 
polymers via olefin metathesis reactions using a Group 8 transition metal 
complex as the metathesis catalyst to provide metathesis insertion of the 
diene monomer into the backbone of the polyolefin. A typical polymer was 
manufactured by polymerization of 90 mg 1, 4-butanediol diacrylate with 65 yih 

of 

cyclooctene in the presence of (ImesH2) (PCy3 ) Cl2Ru : CHPh, and a typical 
macrocyclic product was manufactured by. Also, the polymers provided herein 
have utility in a variety of fields, including not only polymer chemical per 
se, but also in the pharmaceutical, biomedical, and packaging industries 
where the structure and properties of polymers need to be tightly 
controlled. 
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AB Metathesis catalysts with an imidazolidine-based ligand have general 
structure I (M = Ru, Os; X, XI = anionic ligand; L = neutral electron 
donor ligand; R, Rl, R6-9 = H, Cl-20 alkyl, C2-20 alkenyl, C2-20 alkynyl, 
aryl, Cl-20 carboxylate, Cl-20 alkoxy, C2-20 alkenyloxy, C2-20 alkynyloxy, 
aryloxy, C2-20 alkoxycarbonyl , Cl-20 alkylthiol, arylthiol, Cl-20 
alkylsulfonyl, Cl-20 alkylsulf inyl ) and are prepared by contacting complex 
II with imidazolidine compound III (R13 = Cl-20 alkyl, aryl) . The inclusion 
of an imidazolidine ligand to the previously described ruthenium or osmium 
catalysts has been found to dramatically improve the properties of these 
complexes. The inventive catalysts maintains the functional group 
tolerance of previously described ruthenium complexes while having 
enhanced metathesis activity that compares favorably to prior art tungsten 
and molybdenum systems. 
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The title packaging material comprises at least one layer wherein at least 
one of the layer comprises a linear, regioregular functionalized 
hydrocarbon polymer having repeating units represented by the formula: 
CH2 (CR2) aCHXCHY wherein X and Y each independently represents hydrogen, a 
Cl-3 alkyl or a functional group selected from hydroxyl, 'carboxylic acid, 
carboxylic acid ester, acetate, amide, nitrile or carbonyl group, provided 
at least one of the X and Y represents a functional group; each R 
independently represents hydrogen or a Cl-5 alkyl; and "a" represents an 
integer of 1 to 9. The polymers are prepared, e.g., by ring- 
opening metathesis polymerization of l-hydroxycyclooct-4-ene 
and hydrogenation of the resulting polymer. 
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AB The title polymer has a linear hydrocarbon polymer backbone with vicinal 
functional groups having O and/or N-containing groups, such as hydroxy, 
carboxylic acid or ester, carbonyl acetate, amide, nitrile and the like, 
pendent from the polymer backbone chain in a regio-regular manner and is 
prepared by ring-opening metathesis polymerization of 
cyclic precursor, optionally followed by hydrogenation of the 

chain. Hydrogenated poly (5 -cyclooctene-trans - 1 , 2 -diol) had number -average mol . 
weight 23,900, polydispersity 2, tensile modulus 180.3 ksi, and toughness 
9226 in. -lb/in. 3; vs. no value, no value, 337.2, and 888, resp., for 
conventional EVAL polymer. 
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functional groups having O and/or N-containing groups, such as hydroxy, 
carboxylic acid or ester, carbonyl acetate, amide, nitrile and the like, 
pendent from the polymer backbone chain in a regio-regular manner and is 
prepared by ring-opening metathesis polymerization of 
cyclic precursor, optionally followed by hydrogenation of the 

chain. Hydrogenated poly (5 -cyclooctene-trans-1 , 2 -diol ) had number -average mol. 
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The title packaging material comprises at least one layer wherein at least 
one of the layer comprises a linear, regioregular f unctionalized 
hydrocarbon polymer having repeating units represented by the formula: 
CH2 (CR2 ) aCHXCHY wherein X and Y each independently represents hydrogen, a 
Cl-3 alkyl or a functional group selected from hydroxyl, carboxylic acid, 
carboxylic acid ester, acetate, amide, nitrile or carbonyl group, provided 
at least one of the X and Y represents a functional group; each R 
independently represents hydrogen or a Cl-5 alkyl; and "a" represents an 
integer of 1 to 9. The polymers are prepared, e.g., by ring- 
opening metathesis polymerization of l-hydroxycyclooct-4 -ene 
and hydrogenation of the resulting polymer. 



